Tissue-specific and high-level expression of the human tyrosine hydroxylase gene in transgenic mice.
Transgenic mice carrying multiple copies of the human tyrosine hydroxylase (TH) gene have been produced. The transgenes were transcribed correctly and expressed specifically in brain and adrenal gland. The level of human TH mRNA in brain was about 50-fold higher than that of endogenous mouse TH mRNA. In situ hybridization demonstrated an enormous region-specific expression of the transgene in substantia nigra and ventral tegmental area. TH immunoreactivity in these regions, though not comparable to the increment of the mRNA, was definitely increased in transgenic mice. This observation was also supported by Western blot analysis and TH activity measurements. However, catecholamine levels in transgenics were not significantly different from those in nontransgenics. These results suggest unknown regulatory mechanisms for human TH gene expression and for the catecholamine levels in transgenic mice.